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Commissioner ofPatents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



1, Qualifications 

I am die Wilson-Cook Professor of Engineering Design and fonner \ssociate Ohaiiman 
of the Depaitmrat of Materials Science and Engineering at Northwestern University. I <un also the 
Director of Northwestern University's Steel Research Group (SRG), an inter jisciplinary multi- 
university consortium that initiated computational thermodynamics-based sti-el design research. I 
have published over 200 publications and continue to publish papers on both the research being 
conducted in this emerging field and the technology itself I have held a vari(^ of resetirch 
appointments at Massachusetts Institute of Technology and have long-term consulting experience 
with the Army Materials Technoloiiy and Lawrence Uvermore Laboratories. I hold Sc D-, M.S., 
and B.S. degrees in Materials Science and Engineering from the Massachusetts Institute of 
Technology. My cuniculum vitae is attached as Exhibit A. 
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2, MATERIALS REVIEWED 

I am a co-inventor for the invention described and claimed in the abc^ve identified patent 
application. I have reviewed the application, the prior submissions of the inventors, the Official 
Actions of the Patent Office, the reference materials, including those asserted and relied upon by 
the Patent Examiners rejecting claims, I have also reviewed and understand the claims submitted 
as part of the patent application and as amended. 



3. The Rejection of patentability 

I understmd that the Patent Examiner rejected the most recently pen Jing claims under 35 
U-S.C. 1 03(a) as being obvious in view of various references including Kuebmann et liL (U.S. 
Patents 6,176,946; 6,485,582; 6,458,220or6,464,801)aloneor in view of 5,310,431 The 
Examiner asserted that the overlap in composition between the prior art and claimed bivention 
created a prima tacie case of obvi<»u$ness of the claimed compositions. Fur iier» the E^annner 
asserted that with respect to the mechanical properties, one of ordinary skill in the art would 
expect a material having the same composition and ostensibly the same or similar microstructiuie 
to possess substantially the same mechanical properties with respea to bofli the prior ;irt and the 
claimed inventions. Thus, the Examiner asserted that disclosures of the Kuc hmann ei • iL patents 
would have rendered the claimed invention obvious to a person of ordinary skill in the art. 
Lacking any evidence to the contniry, the Examiner asserted that the prior a^ alloys were 
essentiaUy without topologically close packed inteimetallic phases or comp yunds and otherwise 
rendered die claims obvious. 

I respectfully disagree wifli the Examiner*s contentions for the folio ving reasoas as 
explained in greater detail hereinafter. 

1 . The prior art references do not exhibit substantially the same mechanic il 
properties as the present invention. As such, there could be no expectation ^f substamially the 
same mechanical properties. 

2, Tlie prior art references do not exhibit the same or substantia Uy the same 

microstnicture as the claimed invention. This is a fact that was discovered is a result of making 
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the discovery of the invention. As such, there could be no expectation of th* : claimed 
microstnicture. 



4. THEINYEKT^OJ^ 

Briefly, the subject inventiim is related to a new class of monolithic itruetural, corrosion- 
resistant steel showing both extremely high toughness and extraordinary stntigttL Thene are a 
series of characteristic features associated with the claimed alloys above ant. beyond tlie mere 
recitation of the constituent elements. The alloys have a predominantly latsi martensite 
microstructure. Retained austenite, for example, is minimized. Topologiesilly close packed 
intermetallic compounds are substantially excluded from the microstruc'ure and cementite 
particle$ have generally been dissolved to ensure toughness and fracture resistance. Stated 
another way, carbon is included in the alloy primarily in a dispeiBion of predominantly 
nanoscale, M2C carbide particles. The carbide particles typically have a nc minal dimension less 
than 10 nanometers in diameter. The metals comprising the carbide particle ; are characterized as 
principally the elements chromium and molybdenum and optionally, other c lements. An 
important characteristic of the con osion resistant alloys is their high tensile strength which is 
greater than about 260 ksi. High toughness is another quantified quality i n the cont^ixt of the 
microstructural and other limitations of the claims. 

hi sum, the claimed alloys exhibit the following combination of phy ucal featu) es: 1 ) 
high strength; 2) high toughness; 3) corrosion resistance; and the following combination of 
microstructural features: 1) martensite; 2) C predominantly in form of M2C carbide piirticles; 3) 
essentially without topologically close packed intermetallics and 4) eflectiv i\y complete 
cementite dissolution. This combination is not inferred, not obs^ed, not saggested, }iot 
reported, and not expected in view of the prior art. 
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5, Explanation of Differences Between Citations and Claim i 
5.1 Long-fett need 

One of the most widely used ultrahigh-strength steels ibr aerospace 5 tnictura! applications 
is 300M steel. This alloy is essentially 4340 steel modified by the addition o fsilicon tc» increase 
the yield strength and allow the steel to be tempered at temperatures higher i han 200**C without 
decreases in yield strength and toughness. However, the lack of general corr ?sion resistance in 
300M requires a toxic cadmium coating, and the low stress corrosion cracki ig resistance results 
in significant field failures due to environmental embrittlement. Recognizini; this, federal agency 
Statements of Need were announced in November, 1997 by the Strategic En vironmentil 
Research and Development Program (SERDP), the Dual Use Science & Tec hnology prx>gram, 
and the Joint Cadmium Alternatives Team. Development of an alternative o mating was 
considered the obvious solution to the long-felt toxic coating problem. Ho\i ever, such coatings 
were not forthcoming. 



5.2 Failure of Others 

Prior to the SERDP Exploratory Development program, the best mo<(e embodiment of 
^946 and ^801 for corrosion-resistant steels (as also documented in the doctoral dissertiition of 
Carelyn Campbell cited m the list of references and designated Campbell he-eafier) wa$ reported 
to result in a peak Rockwell C-scale hardness of 53.S with fiacture toug^es i of 22.2 ksi y^Tl 
when aged at 482^C for 16 hours. In our own subsequent experiments, Ultiniate Tensile Strength 
(UTS) in the peak-hardened Campbell reference alloy was shown to be 27 1 l:si and yieid strength 
213ksi; however the elongation was less than 7% and the reductim of area h«$ than 1 3%, 
rendering it useless as a structural material at this condition. It lacks ductilit / requisite for 
working and toughness needed for structural integrity and damage tolerance. Consequently, in the 
early stages of the SERDP Exploratory Development program, the *946 and '801 paten (s were 
known in the art, but renowned materials development companies dropped t) lis microstructural 
concept due to its perceived low feiisibility for a monolithic, structural, corrc sion-resislant steel 
with extremely high toughness and strength. 
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Consistent with the limitations of Campbell, industrial development was focusiKl on 
intemietallic-sttBngthened martensitic steels as documented for example, in U.S. Patent 
6,630,103 or U.S. Patent Application 2005/012662. These also foiled to meet the perforaiance 
criteria. The steel of '103, designated Custom 475™, demonstrated high $tn ngth-tougiuiess 
prop^es, e.g. LITS up to 286 ksi and ftacture toughness up to 58 ksi i^n, but can onl>' be 
produced in small section sizes (' 103 column 5» lines 46-58) due to solidific ation segn^gation 
problems. The steel of U.S, Patent Application 2005/0126662, designated S240™, achieves UTS 
up to about 255 ksi, however its impact toughness decreases dramatically al<ive 250 ksi 
(2005/0126662 Table 5), and it cannot meet the performance requir^ent$ 3 br aerospace 
applications such as aircraft landing gear. 

In sum, the physical characteristics of various alternative steels thou ^t possibly useful 
for aerospace applications with their maximum strength and tou^mess are i dotted in tiie 
following gr^h, where stainless sieels are indicated in closed symbols, and non-stainless steels 
in open symbols and the solid curve> along with corresponding bibliographical references. 
Typical embodiments of the claimed invention are also plotted and identified as Ferrium S53. 
Note the range of the S53 plot includes data from related Continuation-In<P ut appUcation Serial 
No. 10/360,204. 
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" Guitterez, A. June 2006. High-Strength Stainless Steels. Advanced Materials A Prot esses. 

^* Martin, J. W. and J. M. Dahl. 1997. New PH Stainless Combines High Strength, Fra :ture Toughrtess And 
CoTTosion Resistance. http://crswrte\v .cartcch.com/wncw/TcchArtic1cs/TA00007.htiTil 

Custom 465* Stain1e3s Datasheet, 2006. CRS Holdings Inc. 

Januaiy 2004. Ulcra-high-strength stainless steel resists stress corrosion craekmg. A» H^nced Mattviab A 
Processes 27-28. 

^ Y. Tomita. 2000. Development of frBcture toughness of ultrahigh strength, medium c.iri>on» low aJ toy steels for 
aerospace applications. International Materials Reviews 45(l):27-37. 

* Little, C. D. and P. M. Machmcier. 197g. High Strength Fracture Resistant Weldablc Steels. U. S Patent 
4,076,525. 

* AerMet® 100 Alloy Datasheet. 1995. CRS Holdings Inc. 

* Campbell, C. £. 1997. System Desi;^) of High Perfbimance Stainless Steels. Ph.D. di Northwe ,tem 
University; see also U. S. Patents '801 and '946. 

^ Strategic Environmental Research and Development Program 2005. Coirosion Resist mt Steels for Structural 
Applications in AircrafL SERDP Finsil Technical Report, PP-1224. 



Thus, a high strength, fracture resistant (tough)» workable, corrosion resistant, iinplated 
stainless steel was not previously available for aerospace applications until t present invention. 



53 Differences Between Prior Art and Claimed Invention 

Specifically, applicants discovered that low toughness and less efficient secondary 

hardening during tempering for high-Cr corrosion-resistant steels taugiit in the prior art is 

due to undissolved equilibrium MjC cementite precipitates ttiat limit the T^iC foimation. The 

prior art references did not» and ooiild not> disclose, teach« or suggest hig^ C alloys that 

minimized cementite and concomilantly provided a microstiucture of predox linantly I^jC 

carbide particles. Applicants found that by carefuDy selecting the alloying elements < .g« Mo 

and W to avoid the equilibrium M^C cementite, touglmess can be improved and M%C 

strengthening efficiency could be increased for a high strengtli, corrosioo resistant, and 

tough, workable stainless steel, lliis discovery is fiirtiier quantified in pan graph [00.''<9] of US 

2003/0072671 as *'the cementite di.^lution is considered effectively compk te whra MjC 

accounts for 85% of the alloy C content'' Selection of appropriate alloying e ements ard their 

importance to achieve the newly discovered and recognized objective of redixing or excluding 

cementite as well as a concomitant promotion of the formation of significant amounts c^f stable 
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M^C carbide particles was not reported^ suggested or observed in the stainte vS embodiment of the 
'946 and *801 patents, nor the related Campbell publication. To the contrar /, the prioi art stated 
that low Mo compositious are to be adapted for the precipitation rate consta it (see eg. *80l 
patent at column 7, lines 61-64). The prior art taught away from the pieseni discoveritis. 

In addition, applicants discovered that the thermodynamic driving fc rce for a phase 
formation must be limited to substantially exclude topologically close packt d intermetallic 
compounds from the microstnictuj-e. This was not and could not have been ' lisclosed, laught, or 
suggested by the prior art references. Applicants found that by carefully balitncing the ,dloying 
elements e.g. Mo and W, the thermodynamic driving force for a phase fomr ation can be limited 
to an appropriate level and the a phase formation avoided. 

In other words» applicants discovered a composition and microstruci ure that a\ oids 
cementite accumulation and how to achieve the claimed microstmcture substantially e icduding 
topologically close packed intermetallic compounds with the superior physi 2b\ properties of both 
strength and toughness necessary 1 or aerospace applications such as aircrafl landing gi ar. 

Applicants realized that at the tempering temperature, the diffusivitj of caibon is orders 

of magnitude greater than that of the substitutional alloying elements. The 1 )cal equilibrium 

describing die thermodynamics between die cementite and the matrix undex only carbi »n 

exchange is teimed paraequilibrium, for example as discussed in the *801 p itent coluiim 4 lines 

23-3 1 and the '946 patent column lines 1 1-19. The Applicants' realization t len led to the 

consideration that die evolution of paraequilibrium cementite ui tenq)ering las two routes: (1) 

dissolution through replacement by heterogeneously nucleated M^C and (2) in-situ conversion to 

equilibrium MaC^ cementite requiring only mass transfer and no nucleation. This is doi;umented 

in paragraph [0047] of US 2003/0072671 as "After cooling or quenching, c )mponent^ 

manufactured using alloys of the subject invention may be tempered in a tei operature imge and 

for a period of time in which tibe caibon in the alloy will form coherent nan« >scale Mii ! carbides 

while avoiding the fonnation of oiher carbide products, i.e. MxC where x>2 Applicants then 

discovered through validated thermodynamic modeling that various elemencs should be included 

in the claimed alloy in appropriate amounts to effect the first route, eg. W a id appropi iate Mo 

content to increase the relative stability of M2C and thereby reduce the amo mt of stab (e 
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eqiiib'briuin M3C! cementite. The experiments were guided by the thermodyi lamic calculations as 
chosen by the ^plicants, described here. Both paiaequilibrium Fe^C/M^C a id equilibt ium 
M3C/M2C calculations were performed to obtain the extremal states of the t Mnpering 
microstrocture, which in reality is a transient state between these limits. 

This strategy, to reduce the equilibrium cementite and improve toug mess had not been 
observed by the stainless steel emlKxllments of the prior art patents and rela ed patents and 
publications, and was only revealed after a substantial amount of research a id development by 
the inventors identified in the present application. It is not self-evident or ii ferred froi a any 
reference. 

This development is illustrated by reference to tfie application specilication. Tiie 
prototype 4B, whose composition is listed in Table 1 of the subject specific; itions, had a 
calculated equilibrium cementite phase fraction of 0.039^ however, it was fr und that b/ delicately 
balancing the alloying elements this was reduced to 0.004 in fte later entry * IE. The reduced 
cementite phase fraction correlates well with the increased thermodynamic 1 Iriving for:e of MjC 
formation associated with the choice of alloy elements to thereby achieve the desired 
microstnicture. 

As illustrated by the right columns of the following table, in entry 41 i, carbon is included 
in the alloy primarily in the equilibrium cementite, while in entry 4E it is pr marily or 
predominantly in the M2C particles. Note that both compositions insofar as he_constitueDi 
elements appear to be within the constituent limits set forth in claims of the subject inv ention, 
however due to the nonlinearity and higher-order interaction temis in the thi tmodynamic free 
energy Ainctions, the invented alloys are more complex and thus are disting lished by more than 
the mere recitation of the constituent elements. The combination of elemen s must be further 
characterized by a particular microstnicture and resultant physical character which, in turn, are 
reliant upon the discovery of a pathway to that microstructure. That pathwa y was through the 
choice and amount of alloying elements (e.g.. Mo and W) to achieve a drivi ig force tbit 
substantially eliminates cementite in favor of M2C particles while also avoitdng embrittling 
topologically close packed intermctallic phases. 
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TABLE COMPARISON OF INVENTIVE AI.rOYS 



wt% 


C 


Cr 


Co Ni Mo V W 


Driving 
force of 

kJ/mol 


Ccifiendte 

Mole 
Fraction 


Mole 
Fraction 


Atomic 
Fraction of 
Carbon i'l 
Cementih * 


Atomic Calculaced 
Fraction Carbon 
Qf Carbon Conversion 
in MjC* Ratio 


4B 


0.25 


8.20 


12.43 2.74 IJ2 0.2*) 0.00 


13.6 


0.030 


0.006 


O.Q10 


0.002 17% 


4E 


0.19 


S.20 


12.10 2.00 1.29 0.28 L97 


15.8 


0.004 


0.024 


0.001 


0.008 89% 



* C^culated phase fractions for equilibrium ccmenttte and M2C- 



The miciostructures of the prior art references are clearly outside the scope of tlie 
presently submitted claims. Clearly, the high-Cr alloys of these references d«) not exhibit 
predominantly M2C caAide particles as confumed by the experimental evidsnce that fiJlows, In 
addition, the reference alloys disclosed do not exhibit the claimed mechanic, il properties taught 
as is reported in the Campbell paper identified above. Most importantly, the references did not 
demonstrate bow high-Cr versions of the alloys could essentially eliminate c^entite. ' fhere is no 
suggestion or inference of the methods for necessary diminution of cementit : to achie\ e the 
combination of microstructural and physical parameters disclosed and claimed in a corrosion 
resistant stainless steel as discoven»l and disclosed in the present applicatioj . 

The superior microstmcture of sample 4E with less predicted equilib imn cementite was 
validated with transmission electron microscopy. The picture on the following left shows a bright 
field micrograph for an extraction replica of sample 4B aged at 496°C for 1 ( hours, and the 
picture on following right shows entry 4E in the same aging condition. By o traction replica 
specimen prepaiution, particles are selectively removed fit>m the steel matrix to providt: a clear 
picture of the distribxition of cementite. The comparative specimens were idc ntically prepared. It 
can be seen that the subtle difference in composition results in a distinct mic 'ostructure in which 
the amount of equilibrium cementiiie particles is significantly reduced in the igure at the right, 
the claimed alloy. 
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Low magnification bright field TBM Low magmfication bright 1 ield TfiM 

micrograph of tm extraction replica of 4B micrograph of an extractio; i replica oi* 
alloy 4E alloy 



The subject inventions result in a peak hardness of S4 with at least 6 i ksi Vin toughness 
by reducing the equilibrium cemeiitite carbide, which also improves the stre igthening efficiency 
of the M2C carbide dispersion. This is especially inv)ortant in light of the fh cture critii:al flaw 

size at yield, which is proportional to f Fracture Toughness subject in mentions show an 

Yield Strength } 

eight-fold improvement in critical flaw size over the prior ait high-Cr alloys 

Relying on this validation of the distinction between the prior art anc the inveniion, 

further optimization is illustrated by sample 1 in concert with previously dis nissed sample 4E of 

the present application which have the calculated cementite phase fraction n duced to c^nly 0.017 

and 0.004, respectively. In contrast, the best mode embodiment of the earliei '946 and 801 

patents as documented in the doctoral dissertation of the Campbell reference in the prinr art 

citations (see page 1 59), results in a much higher equilibrium cementite pha: e fraction of 0.037 

due to the relative balance of alloying elements as shown in the following fijtures displaying 
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contours of predicted equilibrium cementite fiaction and micrographs depic ing these results. The 
plot (as discovered by applicants of the present application) at the upper lefl holds the other 
components fixed at the level of the Campbell alloy varying Mo and W, anc the plot ai the upper 
right holds the other components fixed at the level of sample 6F (a sample associated ^vith 
continuation in part application Serial No. 10/369,204 and analogous to sair pie 1) varving Mo 
and W. The plot at the lower left illustrates sample 1 » and the plot at low^ r ght illustrates 
sample 4E. 
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Scanning electron micro^ph of the Scanning electron mici ograph of the 
Campbell alloy etched with Marble's 6F alloy identically etc led with 
reagent Marble's reagent 



The calculated or predicted difference in cementite content is confirt led by scanning 
electron microscopy. The micrograph on the ri|^t depicts substantially no C( mentite in the new 
alloy sample 6F. The 6F sample wis prepared fiom a 300-lb heat produced 1 ly Allvac in March 
2003. Alloy samples 1 and 4E of tlie present application are considered esse itially similar to 
sample 6F of U.S. Patent Application 10/360^04. The micrograph on the le \ for the C ampbell 
alloy sample (i.e. •946 and *801 patents) depicts significant cementite conel tting to thr observed 
limited^ inadequate toughness. This micrograph was obtained from a specimen prepared by 
Campbell used to produce the mechanical properties reported in her doctora research iirom the 
original experimental 50-lb heat (\'96-30-l) she studied. Both micrographs » vers prepared 
concurrently by etching the materials and imaging them under identical cone itions. The coarse 
equilibrium cementite formation in the hig^-Cr alloys of the prior art limits I 'racture toughness 
and prevents carbon from completing the formation of desirable strengthenii .g nanoscale M2C 
precipitates, and therefore fails to set forth or teach the key features and elements whicli 
constitute the subject matter of the subject invention. 



5.4 Summary 

hk view of the foregoing, the known prior art taken alone or in eomliinatioii, result in 
extensive undissolved equilibrium cementite formatjon when extended t ) corroslon- 
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resistant high-CY compositioiis a» in Campbell and as such, do not exhibi t the physical or 
microstniotural limitations of the claims submitted 

6. Affirmation 

I hereby declare that all statements made herein of my own knowled.^ are true and that 
all statements mside on infomiation and belief are believed to be true; and ft rtfaer that ihese 
statements were made with the Icnowledge that willfull false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of th 5 application or any 
patent issuing thereon. 
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Gregory B. Olson 

Current Position: . 

Wilson-Cook Professor of Engineertag Design, Department of Matenals Science and 

Engineering, Northwestern University, Evanston, IL 
Co-Director, Materials Technology Laboratory (MTL) 
Director, MTL Steel Research Group (SRG) program 

Education: 

Sc.D. Materials Science & Engineering. MIT, 1974 
M.S. Materials Science & Engineering. MIT, 1970 
B.S. Materials Science & Engineering, MIT, 1970 

I^escarch ^^^T'eas* 

Phase transformations, structure/propcrty relations in siructural nnaterials, app ications o •atom- 
probe microanalysis, principles of materials design. 

Academic Honors and Awards; 

AMAX Foundation Fellowship, 1972 - 1974 

Jacob Kurtz Exchange Scientist at Technion-Israel Institute of Technology, 15 79 

Prefatory Chapter, Annual Review of Materials Science, 1981 

NSF Creativity Extension Award, 1 983 - 1985 

New Mexico Distinguished Lecturei, Materials, 1983 

ASM Boston Chapter Sauveur Memorial Lecturer, 1986 

Army Materials Technology Laboratory Special Service Award, 1988 

Fellow of ASM, 1990 

SERC Visiting Professor, Universit}' of Cambridge, 1992 
Jacob Wallenberg Foundation Award - Sweden, 1993 
M. R. Tenenbaum Award - ISS-AIME, 1993 
NASA Technology Recognition Award, 1994 
ASM Alpha Sigma Mu Lecturer, 1 996 
Northwestern University Inland Steel Lecturer, 1997 
ASM Philadelphia Chapter Sauveur Lecturer, 1998 
Technology of the Year award, Industry Week, 1998 

Wilson-Cook Endowed Professorship in Engineering Design, 1999 - present 
Fellow of TMS-AIME, 2001 

Advisory Board, Journal of Computer-Assisted Materials Design 
SERDP Pollution Prevention Project of the Year Award, 2003 
Sun-Times Chicago Innovation Awjird, 2003 

TMS-AIME Structural Materials Division Distinguished Scientist/Engineer A ward, 200i 
ASM Campbell Memorial Lecturer, 2006 
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Gregory B. OIsqh (co itinued) 

Professional Societies: 

ASM, TMS-AIME. MRS, AAAS, ISS-AIME 

ASM Phase Transformation Committee (Chainnan, 1987-1990) 

TMS-AIME Student Affairs Committee 

International Committee on Martensitic Transformation 

Co-chairman, International Conference on Martensitic Transformations 1992 ((C0MATS 2) 
Chairman, Organizing Committee lCOMAT-08 



Selected Publications: 

"Designing a New Material World," G. 13. Olson, Science Vol. 288, 12 May 2000, pp 993-998. 

"New Age of Design." G. B. Olson, J. Computer-Aided Mat. Des. 7 (2001) pp. 143-1 44. 

"Precipitation of Heiisler Phase (NiiTiAl) from B2-TiNi in Ni-Ti-Al and Ni-Ti-Al-X X=Hf, Zr) MIoys," 
J. Jung, G. Ghosh. D. Isheim and G. B. Olson, Met. Mater. Trans. A (2003) pp. 1221- 1235. 

"A Comparative Study of Precipitation Behavior of Heusler Phase (Ni2TjAl) from B: -TiNi in Ni-Ti-Al 
and Ni-Ti-Al-X (X=Hf. Fd, Pt. Zr) Alloys," J. Jung, G. Ghosh, and G. B. Olson, Acta Mater. 51 ( 2003) 
pp. 6341-6357. 

-Innuence of Alloying Additions on Grfiin Boundary Cohesion of Transition Metals: .%st-Princi »les 
Determination and its Phenomenological Extension," W. T. Ceng, A. J. Freeman, anc G. B. Olso i, Phys. 
;?ew.5 63(200l) 165415. 

"The Isotropic Shear Modulus of Multicomponent Fe-base Solid Solutions," G. Ghos i and G. B. Olson, 
Acta Mater. 50 (2002) pp. 2655-2675. 

"Phase Equilibria in Prototype Nb-Pd-Hf-Al Alloys." A. Misra. R. Bishop. G. Ghosh ind G. B. C Ison, 
Met Mater. Trans. A, Vol. 34A(2003) 1771-1782. 

"The BCineiics of Lath Martensitic Trans fonnation", G. Ghosh and G.B. Olson , J. de ''kysique Y\ , vol. 
112. (2003) pp. 139-142. 

"A Hierarohical Multi-Physics Model for Design of High Toughness Steels," S. Hao, B. Moran, W-K. 
Liu, and G. B. Olson. J. Computer-Aided Materials Design 10 (2): 2003, 99-142. 

"Quest for Nobumium: 1300C Cyberalloy," G. B. Olson, A. J. Freeman. P. W. Voorlees, G. Ch( sh. J. 
Percpezko. M. Eberliart. C. Woodward, International Symposium on Niobium for Hif h Temperature 
Applications, ed. Y-W.Kim and T.Camoiro (Warrendale, PA, TMS. 2004) 1 13-122. 

"Transformation Toughening in Dispersed-Phase Systems," G. B. Olson and C. J. Ku shmann. 
Symposium on the Thermodynamics, Kinetics. Characterization and Modeling of An Jtcnite Formation 
and Decomposition; IMS-AIME (2003) 493-504. 

"Assessment of Interfacial Dissipation [vffects at Reconstructive Ferrite-Austenite fot afeces," A Saha, O. 
Ghosh and G. B. Olson, .^cto A/a/er. 53 (2005) 141-149. 



PA6E32ffi1'RCVDAT8l»20(l65MPM(Eastenil)ayQgMTinie]'SVil^^ 



08/08/2006 16:47 FAX 13124635001 



BANNER & fflTCOFF 



@033/061 



AU6 0 8 2008 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

(Attorney Docket No. 04019.00021) 



In re U.S. Patent Application of 
Charles J. Kuehmann, el al. 

Application No. 10/071,688 

Filed: February 8 » 2002 

For: NaNOCARBIDE PRECIPITATION 

Strengthened Ultrahigh- 
Strength, Corrosion Resistant. 
Structural Steels 



Group Art Unit: 1742 
Examiner: Kathleen A. McNeils 



SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P. O. Box 1450 
Alexandria, VA. 22313-1450 

Dear Sir: 

Pursuant to 37 C.F Jl. 1 .97 and 1 .98, the Applicant wishes to make the Following j-eferences 
of record in the above-identified ^plication. This Supplemental Infoimation 1 )isclosure Statement 
is in compliance with the continuing duty of candor as set forth in 37 C.F.R.. ..56. The references 
are listed on the enclosed and completed PTO Fortn SB/08a. 

08/09/e006 STEUHai 00000043 130733 10071688 Respectfully submitted, 

01 FC:1806 180.00 DA BANNER & WTTCOFF LTD 



Dated: August 8, 2006 



Jon O. Nelson 
Reg. No. 24,566 



Banner & WitcofT, Led. Attorney t ockei No. 00401 9.00021 

Ten South Wacker Drive 
Chicago. niiTiois 60606 
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